SNARF-1 carboxylic acid, acetate, succinimidyl ester was obtained from Invitrogen (Carlsbad, CA, USA). N-t-boc-amidodPEG4tm-alcohol was purchased from Quanta BioDesign Ltd (Powell, OH, USA). All other reagents and solvents for chemical syntheses were purchased from Sigma-Aldrich (Milwaukee, WI, USA) Thermo Fischer Scientific (Waltham, MA, USA) or VWR (West Chester, PA, USA) and were used without further purification unless specified. All reactions were preformed under nitrogen. Nuclear magnetic resonance (NMR) was recorded on a Varian-300 (Varian, Palo Alto, CA, USA). Mass data were obtained using a Bruker Esquire 4000 spectrometer (Bruker Daltonics, Inc., Billerica, MA, USA). Flash column chromatography was done using EMD Silica 60 (40-63 μm particle size) (EMD Biosciences, Inc., Gibbstown, NJ, USA). High-performance liquid chromatography (HPLC) purification was accomplished using a Waters Preparative HPLC (Waters, Milford, MA, USA) with 0.1% aqueous trifluoroacetic acid and acetonitrile as mobile phase carriers applied to a Varian Microsorb 60-8 C18 column, 250 × 21.4 mm.
HaloTag ligand synthesis ( Figure S1) tert-butyl 2-(2-(2-(6-chlorohexyloxy) ethoxy)ethoxy)ethylcarbamate To a heptane washed (3×) 60% oil infusion of sodium hydride (0.48 g, 12 mmol) in 15 mL of dimethylformamide (DMF) cooled in an ice bath was added to tertbutyl 2-(2-(2-hydroxyethoxy)ethoxy)ethylcarbamate (2.5 g, 10 mmol) in 5 mL DMF via canula. The chilled reaction mixture was allowed to stir for 1 h. To the resultant slurry 1-chloro-6-iodohexane (1.67 mL, 11 mmol) was added dropwise via syringe. The resulting mixture was stirred overnight in the ice/water bath. The reaction mixture was then stripped of DMF, redissolved in ethyl acetate, and the resulting suspension was filtered through celite. The crude material was then subjected to flash chromatography (ethyl acetate). A colorless oil was collected.
Yield N-(2-(2-(2-(6-chlorohexyloxy)ethoxy) ethoxy)ethyl)-SNARF-1-acetate-5 (and 6)-amide To SNARF-1 carboxylic acid, acetate, succinimidyl ester (5 mg, 8.44 × 10 -6 mol) in 1 mL DMF was added 2-(2-(2-(6 -chlorohex ylox y)ethox y) ethoxy)ethylammonium chloride as a 0.5 M stock solution in CH 2 Cl 2 (34 μl, 1.69 × 10 -5 mol) followed by 1 drop (excess) of diisoproplyethylamine. The reaction mixture was allowed to stir overnight. After evaporation of solvent, 1 mL of acetic anhydride and 1 to 2 drops of pyridine were stirred with the crude product for 2 h. The volatile reaction components were removed from the crude product which was then purified by prep HPLC.
Yield tert-Butyl 18-chloro-3,6,9,12-tetraoxaoctadecylcarbamate tert-Butyl 18-chloro-3,6,9,12-tetraoxaoctadecylcarbamate was prepared as previously described for tert-butyl 2-(2-(2-(6-chlorohexyloxy)ethoxy)ethoxy)ethylcarbamate using sodium hydride (0.72 g, 17 mmol), tert-butyl 2-(2-(2-(2-hydroxyethoxy) ethoxy)ethoxy)ethylcarbamate (4 g, 13.6 mmol), and 1-chloro-6-iodohexane (4.14 mL, 27 mmol) in 40 mL of DMF. 18-Chloro-3,6,9,12-tetraoxaoctadecan-1-ammonium chloride The same procedure was used as previously described for 2-(2-(2-(6-chlorohexyloxy)ethoxy)ethoxy)ethylammonium chloride with tert-butyl 18-chloro-3,6,9,12-tetraoxaoctadecylcarbamate (3. 14-Azido-3,6,9,12-tetraoxatetradecan-1-ol Sodium azide (5.4 g, 82.8 mmol), the above tosylate (13 g, 33.1 mmol), and 60 mL of DMF were mixed at 80°C to 90°C in an oil bath for 16 h. The DMF was stripped from the reaction mixture, which was subsequently slurried in 100 mL of ethyl acetate. This mixture was filtered through celite and the filtrated subjected to vacuum evaporation. The slightly yellow oil that was collected was used in the next step without further purification.
Yield 6, 9, 12, 15.3 mmol) was added in portions to 14-azido-3,6,9,12-tetraoxatetradecan-1-ol (3.7 g, 13 .9 mmol), in 10 mL ice cooled DMF. After addition, the reaction mixture was stirred for 2 h on ice, at which point 1-chloro-6-iodohexane (2.3 mL, 15.3 mmol) was added dropwise 21-Chloro-3,6,9,12,15-pentaoxahenicosan-1-amine 10% w/w palladium on carbon (28 mg) was added to 21-chloro-3,6,9,12,15-pentaoxahenicosan-1-amine (1 g, 2.6 mmol) in 10 mL ethanol after sparging with nitrogen. Hydrogen was then introduced into the reaction mixture which was stirred at 1 atmosphere for 4.5 h. 
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